Study objective-The aim was to examine a possible association of amount of sunshine and risk for acute closed angle glaucoma.
Participants-All subjects with the acute closed angle glaucoma diagnosis from the hospital discharge registry were collected for the years 1972 to 1982. A total of 1796 patients were found.
Measurements and main resultsMeteorological data from two cities in Finland, Helsinki and Oulu, were collected for the same years from the Finnish Meteorological Institute. A peak incidence of acute closed angle glaucoma was noted whenever the number of hours without sunshine increased. A regression analysis including incidence of acute closed angle glaucoma as a dependent variable, and sex, mean temperature, mean air pressure, mean humidity, total amount of rain per month, and mean sunshine hours as independent variables, was constructed. Sex and sunshine hours best explained the variation in incidence in a covariate model. No other meteorological variate could improve the model fit.
Conclusions-The result confirms that the number of hours without sunshine is positively associated with the incidence of acute closed angle glaucoma, when other meteorological variables are controlled for.
The incidence of acute closed angle glaucoma varies in different areas of the world. The disease seems to be especially common among the Japanese and the inhabitants of Southeast Asia.'
The highest incidences have been recorded among Eskimos in Greenland2 and Canada.3 Low incidences have been found among blacks. 4 5 We found6 that the annual incidence of acute closed angle glaucoma in Finland was 3-8/100 000 (2 0/100 000 for men and 5-3/100 000 for women). 6 The peak incidence was observed in the age group 80 years and older in both sexes (19-8/ Meteorological data were collected from the Finnish Meteorological Institute for the same years in two different meteorological centres: Helsinki and Oulu. The first centre is located in the southern part of Finland (approximately 60°) while the other is located in the northern part of the country (approximately 65°). Mean dark hours were calculated by subtracting the mean sunshine hours from the total number of hours in every month for every respective year. Mean sunshine hours are documented by the Finnish Meteorological Institute by giving the mean amount of sunshine for every respective month. This means that the cloudiness and the length of day both determined the figure. Other meteorological data were collected by the same manner for every month. The sex-area (north/south) specific incidence rate for every month during the 10 year period was calculated with the number of cases as the numerator and the size of the respective population as the denominator. Pairwise correlations of the meteorological variates were examined. A covariance analysis was then used to construct a statistical model to explain the variation in incidence of acute closed angle glaucoma.
Results
A peak in the incidence was noticed whenever the number ofhours without sunshine increased. The figure shows this correlation graphically. Descriptive statistics of the meteorological variables included in the study are presented in the table. In a regression analysis, the incidence was chosen to be the dependent variable, and sex, mean temperature, mean air pressure, mean humidity, total amount of rain per month, and mean sunshine hours were considered as independent variables. The analysis of covariance model which best explained the variation in incidence rates was one in which the explanatory variates were sex and sunshine hours. Because the regression slopes for incidence versus sunshine hours (T) were not parallel for the genders, separate lines were fitted.
The model equations were estimated to be: The effective indoor illumination in this decade may cast some suspicion to this theory. At the same time people spend more time indoors than before. The amount of light causing pupillary constriction is in any case some 100 times greater in sunlight than with indoor illumination.
The association of the incidence of acute closed angle glaucoma and sunshine hours has been presented previously in many publications. 3 17 18 In the study of Hillman and Turner,18 the association was the reverse of our findings. They found that amount of sunshine caused an increase in incidence while the amount of cloud caused a decrease in incidence. The study group consisted of only 191 cases and the statistical significance was not high (p < 0-05) so their result may include an a error (a difference found that does not exist), or there may simply be different associations between the incidence of acute closed angle glaucoma and sunshine hours in different parts of the world. There remains the possibility that an underlying meteorological risk factor exists which is linked to sunshine hours in causing the risk. Diurnal variation in anterior chamber depth and volume'9 has been verified, as well as the diurnal variation in the incidence of acute closed angle glaucoma.20 The anterior chamber is more shallow in the nightime. 19 Attacks of acute closed angle glaucoma are more incident in the evening hours.20 No information is available on the seasonal variation in anterior chamber depth or volume but this would be an important subject for research in the light of the results of the present study.
